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We will present the software application VISUAL-TimePAcTS/energy use. The application 

shows, in a flexible way, the energy use of individuals, households, groups and whole 

populations which is calculated through individuals’ performed activities. Input data is diary 

logs for the 24 hours of the day. There are several visualizations opportunities. First, all 

activities performed by each individual in the population can be shown. Second, activity 

patterns (i.e. combinations and repetitions of activities) can be identified and represented. 

Third, the activities that request energy for their performance can be visualized. Fourth, “load 

curves” that show the power demand can be constructed, within the application, from a set of 

rules relating energy consumed by different appliances to performed activities requiring these 

appliances. . We will also present principles used for doing the activity categorization (in a 

categorization scheme), and how we hope to develop the software further. The application 

opens new opportunities to make use of national time use surveys. 

Introduction 

Reducing energy consumption in households is one of the primary aspects of getting into 

grips with CO2-emissions and climate change, so there is an urgent need to put more focus on  

the energy use of everyday life. Close to 40% of the total energy use emanates from the 

household sector (Energimyndigheten 2009b) and in Sweden the electricity use in households 

has doubled between 1970 and 2005 (to 20 TWh/year) (SOU 2008:25) One target set by EU 

is to increase the energy efficiency by 20% to 2020, and in that kind of processes efforts in all 

sectors are needed. Our paper gives inputs about how to facilitate increased energy efficiency 

among householders in their daily life.  There is a need for more detailed knowledge of the 

energy use in households, and not only how much energy is used for different purposes, but 

also how the energy demand relates to individuals’ everyday life and activities. It is important 

to take into consideration that households and householders behave in different ways and that 

they have different ideas about how to live their life. Therefore it is not surprising that 

households with the same kind of home and income show different patterns of energy use. 

(Gram-Hanssen2004) 

In this paper we present a method that can be used instead of, or as a complement to, 

measurement studies and aims at calculating electricity use from individuals’ daily activities. 

The method allows multilevel analyses as it generates electricity-use data on individual, 
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household, group and population levels. The visualization method also produces other kinds 

of information, giving valuable knowledge about electricity use as a result of people’s daily 

activities that claim appliance use. One kind of important information is that activities that 

demand electricity are seen in their context. Hence, the method reveals what electricic 

appliances demanding activities are performed, when they occur, for how long they last, and 

by who they are performed.  

Load curves can be determined either from measuring the electricity consumed by different 

appliances used in a household at appliance level, or from the energy companies’ 

measurement of the total electricity use in households, if these measurements are high-

resolved enough. In the first case the data is collected on an appliance level which is 

expensive since each appliance in a household has to be monitored and measured. One recent 

example is the large measurement study made by the Swedish Energy Agency in the period 

2006-2008 (Energimyndigheten 2009a). These kinds of detailed measurements are necessary, 

with regular intervals, in order to increase knowledge about electricity demand from ordinary 

use of appliances in households. Such surveys show how much electricity each measured 

appliance has used during the measuring period, but give no indication about who has used 

the appliance, for what purpose and in what context it is used, or if it was used by more than 

one person. In the second case, the degree of detail is even lower, as the data is on household 

level. This gives an exact figure of the total electricity used, but no information about the 

appliances used or their users. 

Mere figures of energy use on appliance or household level give useful knowledge about how 

much energy is used in the household sector. But, since measurement studies are costly and 

the number and type of appliances differ over time, other ways to estimate electricity use are 

needed. Furthermore, if the aim is to inspire people to change their energy use habits, i.e. to 

reduce energy use and to use it more efficiently , more precise knowledge is required, for 

example, about who uses the appliance, when, for how long and together with whom. The 

visualization method presented in this paper 1) allows for this kind of knowledge building, 

which we will demonstrated later on in the text, and also 2) enables the measuring of 

electricity use based on data collected for other purposes, for example time-use surveys. 

The visualization method, VISUAL-TimePAcTS/energy use
1
, is developed within an 

interdisciplinary group with researchers in visualization science, engineering science and 

social science. It is built on the software VISUAL-TimePAcTS developed earlier (Ellegård & 

Vrotsou 2006, Vrotsou et al 2009a) and incorporates a computational method, also developed 

and presented previously, for calculating electricity use from everyday activities (Widén et al. 

2009, Widén 2009). 

What is the problem? 

We are dealing with the globally relevant challenge about how to contribute to mitigating 

climate change by energy conservation and efficiency in everyday life of householders. This 

                                                      
1
 VISUAL stands for visualization, Time for the process/sequence/time dimension, P for places, Ac for activities, 

T for technologies, S for social companionship and, finally, /energy use indicates that the software is developed 

to visualize energy use.   
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claims for individuals changing their daily behaviour in matters that usually are performed in 

a routine like way, for example cooking, cleaning the house, taking showers, use of light and 

so on. The underlying assumption is that if people who say that they want to change their 

behaviour to act more climate friendly also become aware of their routines, they can be  

helped to identify what changes they can make by increased consciousness concerning these 

routines. Using the visual representations available in VISUAL-TimePAcTS/energy use will 

provide householders with a high recognition factor, that is, they will find that they can 

recognize themselves in the activity patterns visualized. The energy use load curves resulting 

from their activity patterns will then be easier to interpret. This facilitates transformation from 

information to action, i.e. to householders’ changing activity patterns. 

One idea is that, if people get a picture of their own energy use and also a view of what is 

common in their type of household and type of home, they can compare the two and 

determine their level of energy consumption. Such a comparison does not give them 

immediate information about what they can do to reduce this consumption. Presenting, 

however, people with additional information in the form of load curves related to performed 

activity sequences will reveal the energy use as a result of the daily activities of each 

individual householder. The visualizations used for this purpose can either be created from 

householders’ own recorded diaries, or from diaries written by other householders with 

similar activity patterns to their own. The former might be the result from householders’ 

filling in their own activity diaries in combination with discussions with energy advisors, 

while the latter is the result from utilizing large sets of diary data from time-use surveys. 

Probably the more effective approach is to use peoples’ own diaries, in order to present to 

them a picture of their own actions, routines and habits (Karlsson & Widén 2008, Karlsson & 

Törnqvist 2009). Below we present the software VISUAL-TimePAcTS/energy use.  

VISUAL-TimePAcTS 

VISUAL-TimePAcTS is an interactive visualization application for representing and studying 

activity diary data of individuals, groups and whole populations (Ellegård & Vrotsou, 2006). 

The goal of the application is the visual analysis of the  everyday life of people.  

Diary data  

In order to visualize everyday life, data describing the daily activities of people are needed 

and diary data, gathered by national time-use surveys serve this purpose well. For this study 

we have used diaries from a time-use pilot study conducted by Statistics Sweden in 1996
2
. 

The data consist of diaries from individuals aged 10 to 97 years in 179 households of different 

sizes and from different parts of Sweden. Each individual has written two diaries, one for a 

weekday and one for a weekend day. In this paper we use only weekday diaries. Each 

individual’s diary contains data about which activities are performed (what), at what time of 

the day (when) , on which locations (where),  and together with whom.  The sequence of 

activities composing the whole diary is kept uninterrupted, meaning that no time is left empty 

(i.e. without activity performed) in the recording of the performed activities but rather there is 

data about all hours of the day. 
                                                      
2
 This data is old, but new datas is collected and will be included. For developing the method it works with the 

old data. 
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Activity categorization 

For analyzing diary data an appropriate categorization scheme, which is easy to relate to, is 

vital.  The categorization scheme we use for coding the activity diary data is created from the 

basic assumption that the individual who has written the diary is in focus and regarded as 

“me” who want to satisfy “my” needs by performing activities. (Ellegård 1993, 1994, 1999, 

2005) The simple, and maybe taken for granted, assumption is that the diarist wants to “live 

his/her life” in a way as good as possible. In living one’s life, the human biological 

constitution is crucial, which means that everybody has to eat, sleep and care for one’s 

personal hygiene. Activities aiming at these needs are located in the main activity category 

“Care for oneself”. Children, people who are ill and sometimes elderly people need help to 

satisfy their basic needs. The main category “Care for others” is created for this kind of 

activities. People also need shelter, a home and clothes etc, as well as other possessions, like 

material and economic resources, and all this must be cared for. For these purposes there is 

the main category “Household care”. The need for social companionship, reflection and 

recreation are classified as “Reflection/recreation”. All movements between places, utilizing 

different means of transportation, irrespective of purpose and including activities that directly 

relate to movements, are in the main category “Movement/travel”. Further, everybody needs 

food to eat and the main category “Procure and prepare food” is created for this purpose. 

Finally, there is a main category called “Employed work/school”. Education is necessary for 

getting a job and being employed is a prerequisite for getting an income to buy resources 

needed to get a home and shelter, and to perform daily activities in a way that, to a great 

extent, corresponds to what the individual wants to do to “live life”.  

Overall goal 

for people 

Main category label Examples of 

activities  

The colour coding of the 

main categories used in 

VISUAL-TimePAcTS 
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Care for oneself Sleep, meals, personal 

hygiene 

Care for oneself 

Care for others Help and foster others Care for others 

Household care Keep home and 

possessions in order 

Household care 

Reflection/recreation Social activities, 

relations, reading, 

talking etc 

Reflection/recreation 

Movement/travel Movements between 

places 

Movement/travel 

Procure and prepare 

food 

Get ingredients, 

prepare food and 

necessary activities 

afterwards 

Procure and prepare food 

Employed 

work/School 

Work for income, 

education 

Employed work/School 

 Figure 1. The main categories used for visualizing activities. 

Visual representation description 

The VISUAL-TimePAcTS/energy use visualization of everyday life activities takes its point of 

departure from the simple fact that activities are performed in a sequential order (though some 
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activities are performed simultaneously and it must be handled) and that this order has a 

meaning for the individual. Each individual is represented by a stacked bar chart revealing the 

sequencing of the activities they perform during the day, compare figure 2. Several 

individuals can be drawn beside each other revealing this way a pattern of activity sequences 

for a whole group while maintaining at the same time the individuals’ information. 

Individuals perform different activities and in a different order during  the course of the day. 

Everybody, however, needs sleep and most people sleep at night. In figure 2 the basic pattern 

of sleep is shown for one individual and for a group of individuals. In the group all 

individuals sleep, but when they wake up in the morning and fall asleep in the evening at 

differ to some extent.  This visual representation helps to show how the distinct activities, 

building up peoples’ diaries, are spread over the weekday, see figure 3. 

 

Figure 2. Left: the basic sequence of sleep and other activities of one individual in the course of one 

day. Right: the same sequence for 27 individuals in a group. Here, variations in when the same 

activities in the sequence appear during the day among individuals are obvious. 

  

Visual analysis example 

Looking at the activity diary representation of the entire population for a weekday in VISUAL-

TimePAcTS three main activity categories stand out (see figure 3): “care for oneself” (green), 

“work/school” (red) and “reflection/recreation” (dark lilac). The first one (“care for oneself) 

becomes apparent through the basic pattern of sleep which is revealed by the green colour in 

the early morning and, for most individuals, late at night. But there are variations: children, 

for example, go to bed earlier than adults. The main activity category “care for oneself”, 

represented by green colour, also includes meals, and hence there is an easily noticeable green 
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ribbon around noon (lunch time). The second dominating category is composed by “Work and 

school” activities which can be seen by the red colour in the population. It is clear that the 

children’s school hours are shorter than the work day of the adults. There are also some 

individuals who work night shift, breaking the dominant sleep pattern at night. “Reflection 

and recreation” activities are the third dominating category and occur mostly in the evening. 

These are often more disrupted among women, especially women who are occupied with 

“care for others” in the early morning hours tend to  perform “care for others” activities in the 

evening too, indicating that their relaxation activities are often interrupted by child care 

activities.  “Travel” activities, shown in yellow in the representation, are mostly located 

around (before and after) the red “work and school” activities and appear also in the afternoon 

and evening. More women than men perform “care for others” activities (turquoise) during 

night hours, and also in the evening. Apart from the shorter school day of children, another 

age depending difference that  is revealed is the absence of work activities among the 

pensioners. Their day is, instead, dominated by “household care” among men and “household 

care” and “procure and prepare food” among women. 

 

Figure 3. The activity sequences of all individuals in the population (N=463) starting at 00.00 (in the 

bottom of the figure) and continuing until 24.00 (in the top of the figure) a weekday day. Women are 

displayed to the right and men to the left of the blank bar. The girls and boys are located to the right 

and the pensioners to the left among men and women respectively.  
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In a second step, we have chosen a sub-group of individuals in this population to see if there 

still is a variation in terms of which activities are performed among individuals with similar 

age and family situations. The group of individuals we have selected consists of men and 

women in the age span of 20 to 35 that have one or more children (see figure 4). 

 

Figure 4. The activity sequences of individuals, 20-35 years old and living with children, in the 

population (N=68). The day starts at 00.00 (in the bottom of the figure) and continue until 24.00 (in 

the top of the figure). Women (N=40) are displayed to the right and men (N=28) to the left of the 

blank bar. The youngest (20 years) are located to the right and the oldest (35 years) to the left among 

men and women respectively.  

 

The group includes 68 individuals, 28 of which are men and 40 are women.
3
 What becomes 

apparent from the visualization at first sight is that women in this group have much more 

diverse activity sequences than the men, and that most men spend more time on work. Both 

men and women perform “care for others” activities, but while women do it from the early 

morning to the evening, men mostly do it in the evening. In figure 4, activities of  the category 

“procure and prepare food” (dark blue) are clearly more dominating among women than men. 

Furthermore, both men and women perform travel activities, while “household care” (bright 

lilac) appears more among women. 

                                                      
3
 More women than men have written diaries in the households approached. 
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So far, we have shown that the diary visualization of VISUAL-TimePAcTS provides an initial 

overview of the activity patterns among individuals in a group or a population, however, the 

social connection between them, in terms of household or family, is not immediately 

apparent. In figure 5 therefore, the individuals in a family are displayed. This is a family of 

two adults and 5 children, none of which are in child care. Both parents have written diaries 

during the same weekday so displaying them side by side makes it possible to see what 

activities they do simultaneously and what they do at different times of the day. 

 

Figure 5. Activity sequence during a weekday performed by the man (1, left) and the woman (2, right) 

in one household with five children. 

 

In this household both parents perform employed work, the father though much more than the 

mother. The father goes by car to the work place, and after coming back home he goes on 

working while his wife is at her workplace. Both of them get up early in the morning, the 

mother for helping the children, and the father starts working (at home) after having woken 

up. The mother’s activity sequence is extremely split up into very short time slices when she 

performs activities of various kinds, and not until late afternoon she takes the car and does 

employed work. Before that she is mainly occupied with a manifold of short occurrences of 

“care for others”, “procure and prepare food” and “household care” activities intermeshed 

with short breaks for meals and some “reflection/recreation” activities. The children are not in 

child care and the mother goes by car to pick up a child at a friend’s home in the afternoon, 

and thereafter she goes to the grocery shop with the child to buy food. In the morning and 

early afternoon there is some laundry to do and also some cleaning up activities. In this family 

the mother is the main provider of the meals, but the father prepares a meal before he goes to 

work. The father eats dinner after coming home while the other family members had dinner 

earlier in the afternoon. 
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The VISUAL-TimePAcTS application offers more features for analysing activity diary data 

which are outside the scope of this paper, for example summary statistics, algorithms for 

identifying interesting activity sequences within the data, and frequency graphs. These 

features are explained in detail in Ellegård & Vrotsou (2006), Vrotsou et al. (2009a) and 

Vrotsou et al. (2009b). 

VISUAL-TimePAcTS is the base for VISUAL-TimePAcTS/energy use. The aim of VISUAL-

TimePAcTS/energy use is to visualize electricity use from appliances as it comes to the fore 

when people perform activities. In the next section the methods and parameters used for 

computing and visualizing electricity use are outlined. 

Energy modeling and parameters 

The basic idea with the energy-use modeling is to connect an appliance load to each activity 

that claims appliance use. The way a load is connected to the activities differs somewhat 

between the appliances, but there are two basic schemes that all appliances follow. In the first 

scheme there is a constant power demand during the activity, as depicted in figure 6 (a). In 

this case the parameter that is unique for each appliance is the power during use. The scheme 

is applied to appliances that are used actively, such as TVs and computers.  

In the second scheme, shown in figure 6 (b), the power demand starts after the activity is 

finished and continues until a limiting time has elapsed. This scheme is used for appliances 

that are started by the user and continue running while the individual can be involved in other 

activities. Examples of such appliances are washing machines and dishwashers. The activity 

after which the power demand sets in is of the type “fill and start machine”. Parameters 

needed for each appliance is a power level and a maximum runtime. A full account of these 

modeling routines is given in Widén et al (2009) and Widén (2008). 
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 (a)   (b) 

Figure 6. The basic modeling schemes relating energy use to activities. In scheme (a) a constant power 

Pmax is demanded during use, while in scheme (b) the power demand starts after the activity is finished 

and goes on until a limiting time Δtmax has elapsed.  

 

All appliances that are included in the computations and visualizations, and the associated 

parameters, are shown in figure 7. In the  current version of the software, however, we have 

not taken lighting or the use of cold appliances into consideration. The original load model 

encompasses these end-uses and they will be included  in the software as well (see Widén et 

al (2009) for details). 

Power 

Time 

Pmax Activity 

Δtmax 

Power 

Time 

Activity Pmax 



11 

 

 

Figure 7. Appliances and the parameters, power and runtime, used in the software. 

In VISUAL-TimePAcTS/energy use electricity consumption is computed based on the two 

basic schemes previously presented (according to Widén et al 2009, and Widén 2008) for the 

represented subset of the population which can be a single individual, a household, a group or 

the whole population. The electricity use is divided into several energy types, depending on 

the appliance used, and the total energy consumed is computed for each of these. The results 

are presented with load curves in the application, with one curve corresponding to each 

energy type. Load curves can be computed at different time resolutions, varying from 5 to 60 

minutes, and both at a household and an individual level. Power levels and maximum runtime 

for each appliance can be set in the application (figure 7). The load curve for each energy type 

is coloured depending on the activity performed. Since all activities that consume energy 

belong to the three main activity categories (“prepare & procure food”, 

“reflection/recreation”, household work”) the colour representing each category in the main 

visualization is used and different nuances of this colour are employed to separate between 

each type of appliance (see figure 8).  

The color coding of the main 

categories used in the 

visualizations 

Appliances used for 

activities in the main 

categories 

Care for oneself - 

Care for others - 

Household care Vacuum cleaner, washing 

machine, drying machine, iron 

Reflection/recreation TV, audio, computer 

Movement/travel - 

Procure and prepare food Stove, oven, dishwasher 

Employed work/School - 

Figure 8. The load curves produced shows electricity use generated by appliances (as explained in the 

section Energy parameters above) and the colouring in the load curve follows the colour of the main 

activity category, but in the visualization the nuances of each colour within each activity category vary 

according to what appliance it is. 
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The activities corresponding to energy types belonging to the first scheme are audio, 

computer, TV, cleaning, ironing and cooking. These activities consume energy only while the 

activities are performed or when the householder has indicated in the diary that the appliance 

was on when doing something else. To compute the energy use, thus, the activities are first 

identified in the population, their occurrence frequency for each time unit is retrieved and the 

energy use calculated based on the power level of each appliance.  

Activities corresponding to energy types belonging to the second scheme are washing, drying 

and cooking. These activities start an appliance that continues consuming energy for a certain 

time. To compute the energy use of these activities, thus, the activities are first identified in 

the population. Their runtime is then set, either as the max runtime as given in the application 

interface, or as the time until a stop activity is registered in the diary. Their occurrence 

frequency for each time unit given their runtime is then retrieved and the energy use 

calculated based on the power level of each appliance.     

Result: Electricity use in everyday life  

VISUAL-TimePAcTS/energy use shows the load curves that result from individuals’ activities 

that use electric appliances. In Widén et al (2009) the method is validated towards the results 

from the measurement study made by the Swedish Energy Agency (Energimyndigheten 

2009a), the comparison shows that the assumptions – even though they are relatively simple – 

are good enough. We will illustrate the load curves that correspond to the visualizations of 

activity patterns that were presented in the previous “Visual analysis example” section. 

Electricity use on population level 

The activity pattern of the whole population is the ground for estimating load curves (figure 

9). In the morning food is prepared, even though the load is low per person performing the 

activity. The peak load appears just after 20.00 hrs. It is mainly a consequence of the high 

frequency of people’s watching TV, which is the most common activity during the weekday 

evening. The electricity used for household care activities appears in the afternoon and in the 

evening, while the heaviest load from food preparation is generated at in the late afternoon.  
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Figure 9. Left part of the figure: Activity pattern in the population on weekdays (N=463). Right part of 

the figure: Electricity use (10 minutes intervals) per individual in the whole population (463 

individuals), as generated by the activities performed 

Electricity use on group level 

In figure 10 the activity pattern and the electricity load curve generated from the activities of 

men and women in the group of young families with children are visualized. At a quick 

glance the electricity use in the group of young parents shows many similarities compared to 

the whole population. Some differences are discovered at a closer look. First, the average 

electricity use per individual is lower in the whole population than in families with children. 

Second, in families with children there are no TV-watching activities during daytime, and less 

of the same in the morning compared to the population as a whole. Third, more electricity is 

used for household care activities in families with children, during day time as well as in the 

evening. Fourth, the families also use more electricity for cooking and the peaks in the 

morning and at dinner time are more distinct. 
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Figure 10. Left part of the figure: Activity pattern among individuals aged 20-35 years on weekdays 

(N=68).  Right part of the figure: Electricity use (10 minutes intervals) per individual in families with 

children (68 individuals), as generated by the activities performed.  

 

Electricity use on household level 

The household use of electricity as it is displayed in VISUAL-TimePAcTS/energy use depends 

heavily on the diary data quality. If the diaries are detailed in terms of the electricity 

generating activities, the load curve of the household will correspond well to the real use of 

electricity. In figure 11 the electricity use of the household presented above is visualized in a 

load curve beside the activity pattern of the parents. It is interesting to see that the activities 

generating electricity use mainly are performed by the woman. She is at home most of the 

time during the day, and she performs activities using appliances that claim electricity. It can 

be concluded from the figure 11 that the man prepares food in the early morning, but the rest 

of the day it is the woman’s work. It is also the woman who performes the household care 

activities claiming electricity.  
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Figure 11. Householders activities (man: 1, left and women: 2, right) and their utilization of electricity 

(in 10-minutes intervals) caused by appliances used for performing activities . In the middle: 

estimation per individual in the household. Right: the load curve of the woman only.  

 

Conclusion 

VISUAL-TimePAcTS/energy use can serve as a substitute for measuring electricity use as far 

as it is related to activities of householders. It can easily be complemented by a module also 

showing lighting and the electricity claimed for cold appliances. It comes to the fore that 

much of the electricity use emanates from everyday activities mainly performed by women in 

the group of young families with children. One reason is that men in this group spend more 

time at work than the women. From household level visualizations (as in figure 11) each 

individual’s activity sequence may serve as a starting point for discussing how to change the 

use of appliances of the household by changing behaviours.  

If this approach is used by energy advisors, letting householders asking for advise write 

diaries over a period of some days, the individual householder can see exactly what electricity 

use his/her activities cause, by using VISUAL-TimePAcTS/energy use displaying activity 

sequences and load curves. The recognition factor is high. If all householders are looking at 

visualizations of each others’ activity sequences they can start a dialogue about how to make 

their daily living more energy efficient.  

If visualizations are presented to people who have not written their own diaries, they still can 

recognize activity sequences resembling their own, among the many in the population. This 

will help them see that there are more individuals with similar activities as they have. The 

aggregate electricity use emanating from such a cluster of individuals can be shown and then 

it is possible to see what effect changed behaviour by many individuals will have on the 

whole. The argument used by many that “my efforts do not make any difference”, then, will 

not get support. 
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What is not yet included in the model is the energy use for daily travel. There is an 

opportunity to develop the method to include different assumptions on energy use depending 

on what means of transportation individuals use for their daily travel. The diaries contain data 

about where activities were performed and what means of transportation they used, and this 

makes it possible to easily add a function for the energy used for transportation into the 

software. This would give valuable information to the householders but also to policymakers 

in their strivings for changing patterns of daily travel from means of transportation using 

fossil fuel. 

It might be interesting to undertake a thorough investigation on energy use and gender from 

the analysis of the main activity categories household care, procure and prepare food, 

reflection/recreation and travel. (Nordell 2003) The hypothesis is that women use more 

energy for the home based activities, while men dominate energy used for travel.  

To conclude, we have presented an application which uses diary data and successfully reveals 

and communicates energy use patterns in a manner that individuals can relate to. We have 

shown how the application can be used and how an exploration of energy can be 

accomplished by going through three analysis examples. The greatest strengths of our 

approach are the facts that the data used are easily accessible, either through time use surveys 

for large samples or through energy advisors discussions with household clients, and that the 

representations are in the context of everyday life and individuals can recognize their own 

habits within them. We believe that this approach will be useful in the process of reducing 

energy consumption and help review and alter current energy use habits in households. 
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